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DETAILED DESCRIPTION OF THE INVENTION 
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t-5^Ct>-b. M^Sl 8 0 2lC>^t-S*-t»i£»)t^5'^<7>figP#.fiHP 1 - 1 

\:imm^n?>^^tnp 2-1 i^^i^^^ss-^ir-ei s ogmfetfc^jo 

^j'iSo ^(D±ib. HI 2 4 Icl^-r J; 5 H P 2 - l J::/^W^i&illt-^) 



ixmi 3(DmWi\^u^^ti. mmm^^ti^o ^^mmmxi-t. mm^ 
m%'^. m%x.n^ t p p. B ^munm^ . mi ^\^^'rp^^^^(Dj y 

0 2 5 P E BMSmS^S^^CO l/v'^ b ^-i' ^^Th^fe ^ Sr^ L 

HI 2 5t^h. hy4 :y^'^t^mM(D 140nm^Jfe6PE BUM^ 

i^^^i^^fct m±lS^m^f-y^ 1 801A-t?« 140. 23^-efe»9 

, T^?S»3t^ >^ 1 8 0 1 B T-fi 1 4 0 . oot:-efc5o 



5}^26T*5< r. ^tb^^tbOS^t^iv:/ 1 8 0 1 LX mmtlMmMM 

^mmwrnxii. m±'^mit^^yy°i s o i A(Dmmum:^^i 4 o. 23 
°c. rw^m^^^y 1 8 0 1 B(DMmumi)^ 1 40.0 o°c^^i6j;5i-Ap 

ffl ^ %fifz.m.m%^mmm ^ ^ t . t - ^ - <d ^ ^ m ici p 

i 5 P E B^?|©Mg^#*:ei6s 9 0#(^ P E B^a;d5^T:btL5 

l^Tt^i 5 ^-^c^ ofco 1 4 0 n mtOmiE^^ — 

^fl bo#fi, P E B^amS^ft^MlE L-CV^/^V^ i #(^1 2. 3nni(3 

a) \-]^^. 6. 1 n m,^;k:(il;i'|g;ML/::o 

(m 1 3 (D-mmwym) 

m 2 6 (^^-r i 5 p E B ^"(D^^g 2 6 0 1 vxm-h±mmKitLm 

't^^±Mmytmi$^2 6 0 2 A(D^^m^\^. PEB. m^X^^flW fF 

1112 rtd^-TJ: 5 1-. H&fB^ii^b^fTo fcK)fe»^f4^T\ 



6 0 2 A^K3fe-t5o 1 oT})?£-trfc5S3t|I^2 6 0 2 B©S)t^fi^V> 

m%^Mi,w\xo:>vi^:^v^<^ — >^m(om-'m't^ xm\^^W'rh^t 

t^X^fCo 

(^14 (DmMMm) 

mn-r^o mi 4(Dmmmmxi^. mytmi^p^xn^m^mmjE^n^o v 

m 2 8 m^mi^t p e Bm<7)nmt(DmM^^^iiLW:m^^m^^\^^ 
LTv^5o Mi?^ 2 8 0 1 \-^\^xAimmi)^hrmm\^m^^\^^xmt 

HI 3 0 @3t»Da£{§X(Dx-^^-X^^^S^»^ t^P^^^bXV>5 
ji^Dl/D0^>ftJ62)o i;Jxl-R)tftD If ;e»^t-tfcD •(Dl/D0);*5x = 



X 1 -^^(ommmytrnt^^^. -(D^m^^mmy<^-'^^mho tt^^ti^^o) 

^m^^^\^f-*K ^fi\^m-M^fitj:\\ ^mytm'^:^^n\^. 1112 

(DM^^'t i^Amw^x^j&uvfcf)K ^n\^mM^ti^^^\ -^mwi^iu^^i^^ 
(m 1 5 (D%mi^m) 

HIS 3fi. y -fr > Y ^ i^^^(^n.^n%mw:(Dm^^^\^x\^ 



ly^^^ l/VX/i ^f-t?«Rfe$fL2>o 3 3 0 1 ^nfc 

2, 0 2\^. RgftmPSffl^^ND (Neutral Density) 17 ^71-^5^3 3 0 
3;S.tJ«^ 7- 3 3 0 4 ^^U. tf-i»;^-7°y 5'^ 3 3 0 5 IcAlt-rSo A# 

bfc3ttt. Sf^B)teffl03fe3 3 0 2 a ^»3feS^^^^-i-5f'^6(D3t 3 3 

0 2b t\^'7^nhfi^o w^m%m(D%^ 3 o 2 a t^. s^tffl-^^;^^ 330 

6{-At=t-t-§o S^tffl-^;^^ 3 3 0 6 $r^iiibfc3t{i> 3 

08=lr^b. 3 3 0 9 ^ixSo 

R3feS^^^i5^--r5fc^'^3t 3 3 0 2 b f*® 3t - — 5/ h 3 3 

1 1 X^=-^ — -^^^o ^ = flj^^^^y b3312. -7 
i^Yj^=^,=.y h 3 3 1 3 3 3 0 3 .^r 7 
^ _ |,V^5/ $^5o m^M-^^^ 3 3 0 6 3 3 0 9 tl. ^tt^* 
^m^m-^^^ ^"r-i^S 3 0 7, [>a^/^^^-i^3 3 1 OT^^^$tlTV^ 

5.0 a^ffi-^^i^ ;^v"-^:^3 3 0 7 i-tm^m-^:^^ ^"r — iymm^^y ^ 3 

3 1 2 i ^} ^ $ix5o 3 3 1 0 fl. ^:x./^7.T — i^W0^ 

^iyh3313{^J; ^^IJ^^tbSo ND:7^/^>5^ 3 3 0 3 ^7 ^ ^l^^UM^ 
-5/^331 41- i^^iJ^^tbSo r>ni/N;^^--^3 3 1 0 :S:t)^N D 7 >r 

3 3 0 3 fi^flJ^^^^y b3313, 3314 ^ifLXMI^^^y b 3 3 
1 5 }ci J; f9 ^iJ^^tbT. s:v^^5[gj^ br^^-rSc 

0 3 4 mMMmMm(DNuy ^ 3303 c^^ii^^^^^^^e^f- 

7]^LTV>:5o tijffl P E B ^(^^(^^^^ Si^*t-J:oX^C 

^%9mf^U%^Um^Wi^^'^i^ b l->}ta6fco El 3 4 l^^-T^Sii*^^* ^ 
:#^SND7^'^^^ 3 3 0 3 Z)5mPJ3fe3 3 0 2 l^>ff L T ^S^Klt- ^ o ^tl 
I- J: 19 . 2 0 0 6 l-Alt-rS^iSf. 3 1 {^i/T^fi 5 

(016 (ommmm) 



- 3 1 - 

5 -So 2 15°C. 9 O^pO^i^-Q^-^ ^mtm^tl. 8 5nm(DmJ$- 

^^y^w^i^^'i^^mit^m^^^^:^^ v^^mifi^nt^^^. i i o°c. 9 o# 

Z Ar F^^v--^ V-lf 1 9 3 nm) ^ itU t ^ ^ y ^ & :^ ^ ^ 

Z mmytmmKmA^ti^. rrx%NA=o. 55. a = o. 75. £=0 

:= g5t^^f^T**t)^feW^^^S>R$tb5 1 1 0 nmO^^ ^ K;^-<-;^ 

20 MtS^ 6 0 %. ffii^B-e«i/v^;^ 3 0%. ffligctr^vv? 



1 i^^m-t?iaiabfc:ti(^Tfe5o 

0 3 6©K#;5=>f>0fMOl 1 0 nmi;/^5g^»^#^ffi^A. B, C Id 
MLX^H^'tli^^^. rO^m. M^Attl 3. 6 3. M^Bttl 3. 5 
9 , mi^cn 13. SSmj/cmETfeSr^ ;^^5>^>So 

r^3i/NW^5 p E B^s^^ M-itill^tL. ir-eisot:. 90 

{-^■t-J: 5 t-. P E BNF<^#^i5iDtt»3fe^«^^=^^ >';^f^ ^ 9 o^M/c^a^ 
r^ai^iSJ: 55-^-60 PEB^S^. H 1 (^^Jfeff^#,i; 

m^m^<DUi^:^ iy^m^m^mi$ii^x-MMi.f:im^n. 1 1 0 n m 



m%(D^Wtt. m%mi ^ . 0 0 m J / c m 2 -^^feSo 

M3 7 0 3a. mf:<^)fgiE7K^7^^-e«fife^tt5o 3tl!fs3 7 0 3/5^bH§lt 

^ 3 7 0 4 ^^^*^tLS„ m^%^ 7 0 4{i. ^^m^y ^ dg^-^-f 

) ^^LT. 1 9 3 nm(D3t(7>^<5: ^tl.5o ^:S: 1 9 3 n m C0 3fe tt> 

^ 3 7 0 5 Sr^^^ LT. >^7m/NW(^MM^^5o ^c7))tBittv/y^7^i^«S* 
tbfc^-Y ^^-^ 3 7 0 6 l^tClSltt^ ti>5o 

0 3 8tt. '>rnyN±{^f0fife§nfcK3t|H^P3 8 0 1 ^ «IEB#lCflgM $ 
fc)tB?,ltfB^3 8 0 2 ^cofieM#^1t^6^f^^LTV^5, ^^Sfeff^^-Cf* 
. P E BImB#^-ffiV^6 PEB^^5/f<hLT. 113 9 Jc^i" i 5 #^ 

EB^<7)M»fc{^^LTS±^yffi(-fie-r5S^Ml®)fefI:^ (0 39^(^390 
2) 1 9 3 nm(^3fe^BS.Iti-5o R?, M * <D # . 0. 0 8m 

j/cm2T'fe^. r (^^frtti^;^TJ-*i~^)li"e*^ &H5o 3 9 0 3ttT 

^V^T% ^:r.^^Wt^P EBmm^=-iy h\^mm^tl. 13 0t:. 9 0fp<D 



MM-f ^ - So !ll41tfi. 4101 4 10 2 r>m/N, 4 

mVf^f)K t^m^\ -^^^ (1213 7(^ 3 7 0 5) (Dft 

(^18 (D^Jfef^^) 

r^az^Nj:}:! 3 0 0 n m (Z^fllJ? ^^i" 5 l^v^^ Mi ?F0 ^ tL 5 „ 



^4 3 0 2 tK^m^tl?)o 

P E BX@B#^^ffiV^5 PRB=^^y}^tLX. 044 {^^-T J: 5 

it{:i>St bTSJi?5^{-{4fii-5»^M« (04 5 4^(7)4 5 0 1 ) EB 

(m 1 9 (Dmmmm) 

mm-r^. mi 9<Dmmwmxn. m^^y^\^mcx. m.mm(Dm.mm(D 
m^^xi-i. m 1 1 (ommwmt\s\mxh^o mm^x v. 1 5 0 n 



-r^fiT\ Hufa«:±^tS7t^5'^ 1 8 0 1 A(Dm.^mm^^<-t^. 

n. 1. 5mm. 120mm/sec) t b T ^fl^^-f- ^ o 

[2!4 8 a3t»^ y y ^^'^^-^'-xs^^-cjF^fig^^s 1/-^;^ ^co^■?<$^ 

— v^fei (O^-^^^ bTV^So IS] 4 8 ^ (DMBnT'MM^^ y '^^ (^^^ ^ 

k\:i2:^M^hti^o ^mmmmTn. mm-^mn isonm (lo) -efe 

^(D-Cs ±X(D^ yyl-il 8 . 3 6mj/cm2 (D)-eB3t$n5o U 
n m (LI) ^ 5 o 



1214 9 tt. n±a^»i^^^-:/^fei^ <^M#^^bTV^5o |2I4 9cdM#^ 

mmnm±^^m^'^yy<^m^^^ir. :L(Dm^^\±. (d) -cm 

1 . 0 L/m in (SO) tr^fi. Tit^iy:/ttL 0 fc. ^±iy^^5':7'' 

fttmaSl (1. 2 L/m i n) T^^at-tL«. BffM-+m (LO) JcittJi;^^ 
§ r t d5:b^^So 

^{'. P±tBSC>*#:6^^^i'J^^ife^0 5 0 5 1 ^fflV^Ti^fc0Ji-5o 
05 0^^^oV^T 5 0 0 1 (figPO) tt. ^IS#tl&/X/K^#t^p;0Sr^:3: 
/NWl3:^^/&=»5{4gX'fe5o 5 0 0 2 ({igPD X/KD#t^ 

0 3 mmp2) nMi±mm^'f-iyzft^:^j:<ti:^i±mx^^?>, 5004 m 

BP 3) ti. •>^^^w<^fi6,)S-efe So 

HI 5 If*. 7 XVvft^p (Dfigi n±mm^ (75M#^^ LTV^So 1215 1^3: 

1:\ ligP 2ie;^P%f-±lt£tiftS 0 -t?. /X/l^^^S-TSo figPl;5^feP2* 

i?(7>rHifi. Em6^i-n±ai»^ s 1 ;5^e> s 0 i^m^p^^^x 5 {-f|J^$i^5o 
ii. / x/K7>^Sji^&$ij^»-r§ ^ tj^HETfcSc 

-^/^fe<!; LTV^So HI 5 2 (iijoV^T. «TlJftB)t^ 

. «)tfi (D) X'm^\^f^^i^mmm^. ^yy'^i^^X (l~2nim) 



0 5 2J^^i-P#^fflV^T. ^Aimm%'^yf±.X^<^^^ (Gl) 

^^^-rSo G 0\~imm^\'^(D^-r vf-hV . l. Smm-t^fcSo G 1 ttft 

^LTv^So El 5 2 l;i^-t-M#^fflv^T. 0 5 3 J; 5 f-:^±i)fc83t^ 

gP 1 *-ett=¥-Y ^^/T/G 1 -e. {4gP 2 0 XVl-^^S 

f-So f^gP 1 d-^j P 2«T'(DrHT«. E^WJ-=¥^5/:/^Gl;D>?>G0}cit 

*n$-it§ J; 5 ^-$iJt^§H^o (imp 1 P 2^T-co^-Y yy(Dmti~i:iti 
mm^'&t>?>mm (i~2mm) -cpMLrv^6fci6. gEii;^s/J^§ 

^^0?rjiT*$So L^^t. BJjO^i^lC J; 5 ^ . 5htfiP^S^g«ffi;0^b 5 mm 

J; v-^o 

%^y-f<Dm^^^\^X\-^^o |ll5 4(DM#Ji. (D) -C»)feLfcM 

MSIS^^^ y X;l^^SjiS^:*^;iT (1 00~1 40mm/'s e c) 



V 0 ^-ji^T'fc 19 . 1 2 0 mm/ s e c TfcS 

„ V mft±?JK^)t^5^7"T-(^=3iS^ 1 1 0mm/ s e c -efeS 

HI 5 4 ^:l;^-rfc1#^fflV^-C. HI 5 5 (C^fct 5 l3:ft±?5ffiS^^ ^± -^^ T 
tt-rSo -figP 1 ^^/^b P 2 ^^^(^^^^{i. IC^fi^lc;^^^ V 1 V 

^ t f^^mm (1 0 0- 1 4 0 mm/ sec) "CPS b T S . 
S^200mm/sec ^ X :3f ^ ^/jS S t V^ (5 <Jf ^M^it 



- 4 0 - 

Mi±.i^m^^iyy 1 8 0 1 Atmmrmm^^y^^i s o iBtx% \^'y^ 

fi. J^;^Tl-^t-:3^?fe-t:\ HulEft±iJ£»^^ 7" 1 8 0 1 A (^^^31^ ^ < 

10 S 1 1 0*jife?P^ffii Inl^t- LT. t>ai/NW±i^jm/¥ 6 0 n mCDS#tP^-ltM 

C , r <7)Kttl55ifcM±t- 3 0 0 nm(^ V'v';^ h^;^^?l^fife$tb6o 

=j 0 1 0^:te?F^S^Ilia(^S)tX@^S-t:, 1 1 0 nmcO^^ ^-T:/ 

19 3nm) ^3feMit-5o ^ ^/ ^"t^fir ^tL ^ . 

- 1214 7 A, B ^fflV^T^ 1 9 (^^Jfeff^ffiJ-^ Lfc J; 5 

Z ^-^^sjf^^^ttSo ^(^1^^, 0 5 6 Al^^-ri 5 *^jffe?F^M-etiHlfM^ 
ifettllOnm (LO) X%^(OX. ^XO^-yfit 25. 3mj/cm2 
20 (D) -e®7fe$tL5o U/?i^b. m^mmytT yy°Xn-^mt^ 1 2 0 nm (L 

25 UTV^So 05 6 B, Ccf. 5 6 0 1 ttft±^S)t^ 

5 6 0 2 ttTr;^®)t^5^:7°-efc5, ^ihm^^'t-ftiiV^S^t^^yy 5 6 0 1 
i'^^iftn^^Mtt y 5603, 5604 ^^5^ 5 6 0 5 

##f-t / X/Ki, 5 6 0 3 ii>hfz.n%.m. 5 6 0 5 5 r i i > 



0 6 ammm-vh^. 

m.i^m 5 7 0 1 Af)m^^fi^o ^t-s 0 5 7 B i^^-r i 5 t>^^^W^ 1 

5 0 r p mT' 2#KlHlte^i^. 0 5 7 ClC^fJ: 5 1 5 0 /z mO^^ 

5 7 0 1 B;a^?F^j5fe^tLSo "^(O^^H-M^^H^-f y XyK:: J; Mlrft^B^t#it 
5 c lmm^^bl50/z m^<bM^>$^5 ^ <t {^1 J: . IH ZMmMX^ 

m^^^Lxisy) . mmnM:±mm^f-yy(Dm^^^vx\^^o ^y^r. m 

'M^^mt y X^l^i i^^/NC^i^EMtt 1 5 mmT— LfCo 

:7°^r;fE#Fl (0. 9 L/m i n) T-^S-f^tf, ^M^& ( L 0 ) (3:tt_h 
;65 5 r ^^^^^^5o 

L< fj:^ X ^ ±mm^f-yy±x(Dnm(Dmmt>^^^ti^o "to^w 

^mm(Dm 2 1 (DmmmmKmf^^mm^mijmi^-^^^xmm^^m lx 
mm-r^o m2 1 (Dmmw^mxa. myt^iy:^\^mcx. m.UT.mx(D^m. 



mi Kommwmtmmx^h^o 11159 a, bi^^-t 
i 5 m±m.m^\^M:±mm^^yy 5 901 ^^:^^^r^-^^hmm5 9 

03, 5904}^J;!9 ^JPfi 5 9 0 5 (Dt^^^iS < f 5o fi® 5 9 

0 sfdifi'imti^Atiir^:! t\^^^ . m±m.myt^^y^ 5 9 0 1 tei-f^m 

4 o|j>FB1'>^^^ss^-SM$■fr6o ^^c^^#-ett. taSf^To (23=0 
S±ljK9"5^yf^fi^M«T 1 (2 8^:) -e^s-rtLf^. ^M^-fe (lo) 

x(D\^x>y^ v^<-$'-iy^m(r>m-m'i. xm\^^m't^^ t -^^x^t^. 



- 4 3 - 

my^mM^n^o m^'^(ommi:m (PEB^sxm) \^}oi'f:6%m(Di7m 
Mi±mmtft^yy3 9 o 2t% T^^S)t^y:/3 9 o i xvx^ <^^^ 

o ^r-e. *±?5f£S3t^5^:/3 9 o 2 ^ Tl^«3fe^ 5^ :^ 3 9 0 1 kx-. mm. 

?g^6 1 0 3 d^ff^fig^tiSo rcDi:t> /x/KDftfcffl*. y x/vt^^^^m 

Z (D^m. S^omtem^x 1. OL/min. 1. 5mm. 40rpmi:-r 

1216 2 A, B ic^t" J: 5 i-^:^fpii-atttl*(^^*Sf 

So 06 2 A, Btfi. 6 2 0 2 A{tft±?^®)t^5/:/^ 6 2 0 2 B«Ti5ftS 

^^5^:7°-^^^^. 6 2 0 3 . 6 2 O 4 fi^^fft-efeSo ^f*i^^-}i. [216 2 

25 ^1 9 co^Jfeff^^fci^Ufc J: mm(Dm^:r,U^m?> 114 8 {-^ 

-tmytmtV'i^;^vy4>'^mt(DmwA^fj:^o ^^x\ :^mmmmxn. 
me 2 c(DmBi^r^'rxo\^. ^±'mm^=^y^x(Dntiiim^^ m-i^m 

J: etm-rSM^ttv 1162 (a) <D 6 2 0 2 Bl^^/SL. ^ tl Si^ <D 



^{^tt/ XyV5 6 0 3 , 5 6 0 4-e^^jS^P^^M^ttlfi^V>, * fc. ^2 1 
5903, 5904 XMB't^i'£^^\ 

(0 2 3 (Dmmwm) 

fi^o -rt£f^^. m3 9K^-tm±mm^'^iyyMm3 9 0 2 rmmit 
9 0 2 <Dm^m.mm^TM^^ ^ t ^^x^ 5. Mi^^\^n^y<D ^ 5 Kn^n^ 

myt^xn. m 1 1 <^^ife?f^^i i^^-e^So ^^i^. 0 6 3 ^^tj^-t j; 5 

^Sr^^l?$-^fc:^/>'7K6 3 0 3 :i5^^$^5o ^CD^*. l/v';^fm«ffi 

rJ/rcyNW^r 5 0 0 r p m-eiUfe LfctfeffiT. :^ h h / X;P^S;K^'l> 
tc-fig§-1i:5 (|llcf'06301)o ^^T^ ^ h V— Y / X/vJ; «9 . >'7K 
6 3 0 3 ^5 1 ^Ps^Pttti ^tbSo etai Lfct>t^-e 1 0 0 mm/ sec -C^j^^P 



*-t:#t!j$^5 (111^(7) 6 3 0 2)0 - r-e;^ b Y / X;l/^ — Sflf ffl 

^(D'ik^ 0 4 7 A, B\Z.f^-r ^')\^. it:a^(^^^«ftl&/ X7^4 7 0 2 ^ 
tfJ^H-Tfi-E) t^^^$-a:6o r<7)^^. r>ai/NW±J:i^?tBl4 7 0 2 

(^tl>^*tb 1. OL/min. 1. 5mm. 120mmX'sec) k I. 

04 8 i 5 :?^^Jfeff^ffiT*f±. 0fM^feft 150nm (LO) 

fc5©-C% ^T©^5/ >^ft 1 7 . 5mj/cm2 (D)T'K^bfCo LiO^L 

. ^±rift»)t^5/7°-e»*<^e^?'.c»7feS;0^^j'^^^< ^cCSfci?). ^s^s i 5 8 n 
m (Li) tfj^^o ^^-e. ^jlg|Sc^?^?^^F^^^ji'fb-r5 :i <i;^^^ife^^ 

^^LTV^:5o ?t^EB#rHl t 0 (=0#) TiJft^ :/fi L 0 (il . 

ftii^t^^^yT'fiL 1 }^ffc±;55So roM^i ^ t 1 (= 3#) -e 

^at-tt«\ B^M^ife (LO) f^tfc-b^^S ^ ^^^:^^5c 

mis. m2 2, m2 3 (Dmmwmxn. PBBm(Dmum.f)^-^\^<^^ 
(DK-o^^xmm\^f^f)K ^tii^m^^ti^^\^^o ^=^^^^mfi^h^'t^. hv< 



tb^£V^o -t-:^^^o*>. K r F l/v'y^ h ^> ilffl "Tt^T^ 5 o ^ PjIC. Ml 9 ~ 
^ 2 3 (Z)^ffi?f^^^a CT. F2Vv?>?.h. EBV-S^y^h. EUVV-:^;^b 

^ 1 ~|| 2 3 <D^Jfe?F^^-ett. 1 4 0 n mi^^miE^^ ^^^^^5^^^. S.tf^ 

/i^y^ ^ - CO t> Jgffl -e t 6 c 

■f(Dm.i^mm^m<'r^^ 5 ic^mmf)^^^^n^o -t^^i^h. mi 9, m2 
2(DmMMmxit. m^i^m<Dntm^i^f)^um^fi^o m2 ooymmwrnxi-i 

^ii£^nA##ft-5o ^ 2 1 comfeff^ffi-efi. mmm(Dum*mm^ti^o m2 

Additional advantages and modifications will readily occur to 
those skilled in the art. Therefore, the invention in its broader 
aspects is not limited to the specific details and representative 
embodiments shown and described herein. Accordingly, various 
modifications may be made without departing from the spirit or scope of 
the general inventive concept as defined by the appended claims and their 
equivalents. 



